We studied species-habitat associations by dividing a -ha forest plot in the Pasoh Forest Reserve, Malaysia, into , m quadrats and assigned each quadrat to one of three habitats based on parent materials and drainage: welldrained hilly parts and ridge tops (habitat ), moderately drained, topographically flat sites (habitat ), and poorly drained riverine sites (habitat ). Torus-translation tests revealed that . % of species had significant positive or negative associations with habitats in at least one of the three habitats. Differences in species density among the three habitats led to differences among habitats in the relative importance of species. For example, the most abundant species on habitat (Anaxagorea javanica Blume) was the nd and nd most abundant species on habitats and , respectively. We can thus conclude that species-habitat associations play a role in the distribution of tree species in the -ha plot and in determining variations in local floristic composition of the Pasoh forest.
INTRODUCTION
). Habitat niche differentiation is commonly proposed to explain equilibrium coexistence of species (Silvertown ). This theory assumes that a range of niches exist,
and that species specialized for cer tain sets of environmental conditions can coexist because each is a slightly better competitor in its niche. Theoretical models pr edict species coexistence in a heter ogeneous environment where each species is best suited to a particular habitat (Tilman and Pacala ).
Species-habitat associations provide circumstantial evidence for habitat niche specialization of the species.
The statistical significance of these associations has been tested using the chi-square goodness-of-fit test (Neu et al. ) . However, this test assumes that trees are independently distributed with respect to conspecific.
This assumption is often violated as a result of clumped spatial patterns that result from cer tain patterns of dispersal and recruitment unrelated to niche effects. For example, most tree seeds disperse near the maternal parent (Janzen , Connell , Yamada and Suzuki ). As a result, seedlings tend to be aggregated near mature conspecific individuals (Hubbell et al. ) , and this can produce or reinforce a spurious species-habitat association. To account for the spatial autocorrelation imposed by dispersal and recruitment limitations, some t e c h n i q u e s h a v e b e e n p r o p o s e d t o t e s t h a b i t a t associations such as cluster based test (Plotkin et al.
) and torus-translation test (Harms et al. ) .
The cluster based test (Plotkin et al. ) examines the existence of hierarchical aggregation in which the local distributional patches are themselves clustered into a more global patch. 
MATERIALS AND METHODS

Study Site
We conducted our study in a species-rich, mixed then we considered the species to be significantly associated with that habitat type (P < . 
RESULTS
Torus-translation tests showed that of the species included in the analysis ( . % of the total) were significantly associated with the habitats. The significant associations are summarized in Table . Figure illustrates the spatial distribution of three representative species (species that showed the strongest association with focal habitat in the true habitat map among simulated habitat maps by torus-translation) that showed a significant positive association with habitats to . In the case using a coarser habitat classification, species ( . % of the total) were significantly associated with habitats (Table ) .
No species simultaneously aggregated in habitats and and habitats and , whereas species did in habitats and (Table ) . Surprisingly few species rank in abundance in the whole area of the ha plot and t h a t i n e a c h o f t h e t h r e e h a b i t a t s . T h e r e w e r e considerable differences between two ranks in all of the three habitats. And large parts of the difference were due to habitat specialists (species positively or negatively associated with the habitat). In any habitats, species positively associated with the habitat had higher rank in the habitat than in the whole plot, whereas species Table 3 . Cross tabulations of habitat associations. The symbols '+' , 'N' , and '-' denote species' significantly positive, not significant (neutral), and significantly negative, respectively, association with the habitat. The relationship between the species rank in abundance in the whole area of the 50 ha plot and that in habitat 1 (top), habitat 2 (middle) and habitat 3 (bottom). Symbols denote association of species with the habitat; species positively associated with the habitat (▲), those negatively associated with the habitat (•), and those not significantly (neutrally) associated with the habitat (□). ). If we incorporate these physical characteristics for a finer habitat classification in future analyses, we may find that the distribution of many more species are associated with specific habitats.
Our results indicate that species associations to habitat were more similar to those to habitat than those to habitat ( Table ) . This suggests that habitat Condit, R., Ashton, P.S., Baker, P., Bunyavejchenwin, S., Gunatilleke, S., Gunatillek, N., Hubbell, S.P., Foster, R.B., Itoh, A., Lafrankie, J.V., Lee, H.S., Losos, E., Itoh, A., Ohkubo, T., Nanami, S., Tan, S. & Yamakura, T. 
